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#11 2 0 0 3 - 4 1 2 2 6 1 ^- <>* : 1/E 

[m^m 1 ] 

2nmttT^MTOIffl$ (Ra) «r#-*SHMfc»«9§*WIRfc, TfflEBMfc»»9J 
E#IB*mtiU 6 0fi%tt±l 0 0®4%JaT<7>i#*->#J»&#*i-*, ft^m^ 
[fjf#^2] 

«riEBSft!»3»lfl*««lii, 0. 5 nmlU 1 nmWT<^IIf¥^M$ (Ra) £;pf 
1-&> 1 - 3 cov^-fti^ 1 JS^|B«Ojfeie«*^«o 

frSB»ft«»2W#*l!l*±, Sn0 2 ZmuLfzI n 2 Os £#tr. fB*JHl~4 0V^r 

[ii^6] 

Jl&£#tr> ft^Jg 1 - 5 ©v>fn*» 1 3SfcE*<&#fe*#§HIo 
[W#*H 7 ] 

i - 6 cov^-rn^ i mtzmm<Dit&w.t)mw: 0 

1 - 7 wv»fw> l JgKEtt*>#iM2JMo 
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mM 2 0 0 3 - 4 1 2 2 6 1 ^- y* : 1/ 

[0 0 0 1 ] 

h t * ^ tf Ttts*^ ^ £ j§ x. £ Tt^m^ m s u m -r £ 0 

[0 0 0 2] 

ft*, 1 1 Illo^aUf Iff! 1 1 2 liI©# a B eKf l#l ^li:, £RWU 
[0 0 0 3] 

[mttM 1] M2 0 0 3 - 1 9 7 9 4 3 ■ 

[s&w-hm-ik l x n t -t & mm] 

[0 0 0 4 ] 

[0 0 0 5] 
[0 0 0 6] 

z<D%w<Dm 1 'Dmmiz&tfzjt&mjjmmt, 2 nmi^yDnm^mmm.^ (Ra 
) z^-t&mitvomwmmmt, Mitwmwmmm±.izMj&zti^ ^<^iiMt 
mmuntzistr^-x Mit^^, wig*tf4«±, 6 ost%a±i 0 osi%JiT 
,7) ^ *» * v «jm £ ^-r > 7t ^t- £ « ^ t v »■ 4 0 

[0 0 0 7] 

1 <7)mmi<z£2>itmmt)mw-'?i&. ±.m<oxniz, 6oit%a±ioofi% 

(Ra) ^^t SiftftlB^f HiCMtl) - i C J: o t , ##f¥*^M£ 

(r a) ^2 nmiiiro/j^v^t-^^^c x n mimMmmnm^n^- z>^- 7. hm 
19, it&mt}mw.<D&mmzitfentim=t-<r>s<- vmrn^^m^hfttz^Ki,^ 
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#11 2 0 0 3 - 4 1 2 2 6 1 ^- V \ 2/ 

it^mmmmm^M-m^mmm^ (Ra) ^2 nm&T<n'bz^*mx&z>m&^i>. ± 
mmm tfzt§£izi>^ vmrn^mit^mmmmm^^mm-r^^^mm-t^^t^ 

[0 0 0 81 

o 

10 0 0 9] 

> *jem^«flio^]s«Fo^ai ijtw&t-*- x wm-rzz t#-c&& 0 ztz, 
*mmz&mmmmLfzm&izi>. ^-x bm^^t^ii^mm^fijat-f «t 
ijmm.<n&nm\<zt>tzz>mn&i> x t)\in±m±2>zttfx&2> 0 

[0 0 10] 

±&m<r>mmiz£&itmmi)&twuz&\,*x* ttZL<u, mimmmmmn. 0. 

5 n m^± 1 n ra^TOli^ili? (Ra) £*i"£o - O J: n \zmWLtti\£ > 0 
. 5 nmJ^ll nmJ^TOJ: >9 /J*S ^JMff^fEfflffiS K <£ •) , *ffc!»2W#*ilO*IR 

[0011] 

±IE» 1 w»Mt-J:-5*ie****t=i3V»T, «F*L<t±, &ffc&it9§a*mjilf±, Sn 

0 2 Sr^JnLfc I n 2 0 3 £^tr 0 -««t "9 fcfl&Sc"*-*!!*, S n O2 fcSSJDLfc I n 2 O 

3 -C** I TO (Indium Tin Oxide) & &&fb&39§4reR&£- 

t >o th&ti- &<d& $m\-f & £ <t § * o 

[0012] 

±C*10BlBtwJ:-63feie«^fl|»;^v»T, ffiL<li, ^-x h m1S£1 : ?lJ£1-&^t^ 
tlifE#2 004-3024776 



t'l mm 2 0 0 3 - 4 1 2 2 6 1 ^- V : 3/ 

[00131 

*M" 4 0° ft±7 4° J^m^o dwioUflUft-tiitf, Hfcffcft»9J 
[0014] 

» ^^o^mti«T-HK«i-*sij^^^mt!^ToT®ffiijH^^$tL7 , i»2^-x m 

Stcflli^SB«35«»«SSii-5*$CEi»«:§^U«xTv^ 0 J: t *&E 

<0 * Mffi $ t5 ? /Jn $v^i:i, £ it B# ^ i 19 tHS;T1- * <o * PPflflJ i" * £ § * 0 

[0 0 15] 

ttntmmwntz&ts^-x Mit^^, 6 osi%a±i ooii 

[0016] 

i<7)||2 co^MHJ: ^^m^J^M-eti, ±ISOJ:9H> 6 0SI%^±1 0 011% 

0 J£LL7 4° J£lTO*mSr«"-*-SK'ffcWj8W*«il±^SJ«-r4Ci:»wJ:oT, 7K<^e«5 
fctf*4 0° &±7 4° J^TO^#v^K^**ifc^J:l9Blfk«j3lW«RO*lBO»n 

[HW * £jfci" £ tz a6 Oft &<D%m] 
[0017] 

[0018] 

UlltS, ^ISWO— ||*^l?JCj:4j6je***?-0«lS*^LfcWfiaBI"C**o H2(i 
, mi ^c^L^-^ifeB«s^cJ;^^^llt!^T•<7)-^^ H B H v , ; a ;✓^;|£c7)^ffi;£^g<7>fl|ii£ 
7FL*:Bfi : ffi|^-?:&&o H13f±, HI 1 U^Lfc — £S*fc3BSRKJ: S^fel^t^O I T0I« 

izx& 3^*3 xxf**i*m^tz ±&m?) * ->* * - * ( stem^ne) 

if tc o v > t IB, m -t & o 
[0019] 

0 0^mO?*^tt^^Hi:> (10 0) I^tt4nif^ a B a y'j3>lS2 ( 
JilT\ nS4«fiy'J3>*«2t^ J j) ^iitv^o d <D n M#|g B s B v 'J a > 
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#£R 2 0 0 3 - 4 1 2 2 6 1 ^- V : 4/ 

7 K«IH]fl75 ? ffM$nTV^ 0 CO nM*iM£ B B B -> U >*«2 0±MJitC(4, ft5nm<7> 
Kittle i I^fy'J ^ >S 3 ^fM$ tirv^ 0 iwil 

o 

[0 0 2 0] 

ifc, pf^fv'i 3>14±CIJ < ftl 0 0 nraO¥**tt^ I T015M 

fz. :«ITOl5li, S n 0 2 *mMLtz I n 2 Os K J; otMSftTV»4 0 £43, 

1 TOR5WjtOita^«r|pI±§-fr4fci6tc, IT0S5>fWS n«tf$l±, !tflL< 
tt, Hj5lf%J^T, J: L< (4, ^2lI%&Ti:"^t4o ifc, IT Oil 5 (4 
, E13 tc^i- X n iz, ft 0. 5 n m-ft4 n m<D±£ $ &#"t £ HiWMtlffMS ftT 
i»4„ CftCii), I TOI5 f4, ft 0. 5 nmfil±|!l2 nmJJlTOlMSBi? ( 
Ra) fc^TLTV>* 0 C <O»0W*JSu5ffi$ (Ra) (4, B (J IS 

B 0 6 0 1 - 1 9 9 4) CJ:l)S5E$n-CV»4 0 ifc, ^0. 5 n m^JL±ft 2 n mWT 

(Ra) Sr^ft* I T0M5O^Mtc*t"i-**W«ttAtt, ft4 0' 
£JUift7 4° JSLTt?**o 
[ 0 0 2 1 ] 

I TOfl£5 O±®_h<7>0r5E«MKf4, ^-X h 6 t^J&£ tiT v^ D 

bm«6f±, $ (A g ) tmm'<4 yytfcx^xmi&ztLx^&o * 

>^*0^***v#J»0-&*=!£(±, ft6 0 Kft%Jil±ft 1 0 0Rl%WT-C*So & 
[0 0 2 2] 

nllgfiy 'J 3^S«20TI±i:ii, ft 5 n mOip<*£3rl-£||«fiUlCjt1± 

^o r##.|^ B H H ^2»MJ Ztz, iI^IyV3/i7±i:ii, ft2 

0 nmOf^^tti nl# B B B Iy 0 n >Jf 8 # s ffM£ *LTv»S 0 9 K n 

■>'J 3>Sf 2 0TS±i:> i I^fy'i rj>Jf 7 £ «t V n M^HR v 0 n > Jf 8 ^11 
WlzMJ&ZtiZ :ti:J:f|, v»i?t>4BSF (Back Surface Field) 
1*ii»J&£tiTv>£ 0 nM^ B B B «->';n>Jf 8_hlCt4, lUOOnraW^^ 

t4iToi9«$ntv^o :onoi9ii, #H9§<7> rmm&m&n. 
m] <D—Mx&2> 0 ttz, 1 Tom9±<Dffifemi&fcte. ^-^Mgi otm&ztix 
v^ 0 hm^is 1 0 ^i&b^o ri2^-xhitj <r>—mx*>& 0 z 

tz, n WIS B B B y 'J n 2 WTI±i:M^H/: i I# B B B fy 'J 3 >f 7 , n!i B B B 

S>"j3>i8, 1 1019*5^^-^ Mil oo±§ej^o*j&t4. -e^L-rtt, n 

M^IS H B B -> U ^ >^«2 <7)±M±HfM$tL^ i M# b b bKv pi# B B B fy u 

[0 0 2 3 ] 

#21*^88 K J: ^>^***T- 1 ^fflv^/cTfe^m^^v ^-^ 1 lt±> i4C^ 
J: -9 Ito^l^i^l^iitv^o C£Olt(7)^i^t^l»#^l±, S 

ztix^Zo **3, ;©?7'i 2(4, *3&^<7> rm^se^j <D-mx$>z a ztz, ?zri 

2 o-^r«ffl(4, mfe<D%temijx=? 1 o±Mffiij<7)^-^ ni6 (hi#jb) 

miiE#2 004-3024776 



2 0 0 3 -4 1 2 2 6 1 ^- v : 5/ 

C 

Tiffl^-xMgi o (H11#bb) i:ft*Sfttv>4, ifc, ?ri2i:ioT»« 
§tL^ttftO*je«**T- Hi, EVA (Ethylene Vinyl Acetat 
e) *^4 4^Sitt 1 3 C J: ota*3ntv»4 0 35* *t 1 3 0_t®_bJC{i, Jf?x 

**a»<b£*£ffi«K*ri 4^lt«btLTv^ 0 ifc, ^Ml3«TI±i:ii, PET 
(Poly Ethylene Te r e p h t a 1 a t e) /7)1/UW ?g/ PET 

[0 0 2 4 ] 

H 5 *> J: trig 6 \± , $iIiiJ:i^ 7fr£m 7J 3itT- w Mat 7 n -b * £ i£HJ§1- £ * o »f 
[0 0 2 5 ] 

«^3 0 0 ^ mOl¥^t «r^f-r* nM^IS B B B -> 'J 3 >£«2 £i£Hi1-& 0 >kl~. R F7 
5X7CVDft«:fflv>t, nlf^y'J 3 >2&t£ 2 <*>±iIq±Ufa 5 nmWfA^t^ 
i IMSv'J 3>/f3 fc, #J5 n mco)?^^^-!-^ pIMfy'J >Jf 4 
ft-Mt-So R F 7*7 c V D S t: i ^ i I#b b b I y > 1 3 ^ J; ^' p 

B B B |y U3>14 C0*#:fi<j^f^^^{±, J9&% : #•? 1 3 . 5 6 MH z , 5&JftfiJ£ '. #•» 1 
0 0 *C~*Sj 2 5 Ot:, KtL«EE^ : &2 6. 6Pa-fe80. 0 P a, R F/W- I &1 0 
W~£j 1 0 OWC* -So 
[0 0 2 6] 

&iz^ niflS B H a y | j3yit2(OTI±i:ft5 nra^^tt^ il^Sy'J^ 
>17^ &2 0 nm^^ttS nM^HSfv 'J3>|8 tiiOif -eflfitio 
i IMRy 3 >H 7 £> iynlislf •> 0 3 ym 8 fi, ^m±ELfc 

o 

[0 0 2 7] 

H6i:^tJ:^:, 7^nn>^;<7^^fflv>r, pi# B |fy , J3>|4 
jo «t CT nI# fl B a Sy 0 3 8 <7)#>*<7)±tC, ^ 1 0 0 n m<DW-fr fc^i" £ fcttC, ft 
0. 5nmtti^2nmIT«*fflM? (Ra) I T OI 5 £ i Xf 9 * 

zti^tifz.j&ir&o z<DiTom5jo£v t ~9<7)^m i )%Mj&4kmt, te&mm : ft 5 0 r 

-ft 2 5 0 *C; A r : ft 2 0 0 s c c m, 0 2 #^v£i : ft 5 0 s c c m, 

- : ft 0 . 5 k W~ft 3 k W, mm^m :ft5 0 0 Gauss-83 0 0 0 Gausst- 

[0 0 2 8] 

IT0ll5i3«ty f 9<75^^O±<7)^f5£«iatcX^'J->'en«iJ?*S:flBv»T, II (A 

g) tmm'<J>y ->ti/^ u ^ 6 o 1 1%/^ 4 o «t%-^ 1 

0 0fi%/|i)01i%) (tti£M^-^M £«L£f£, ft 

V t 9*MJ&-t&o -Oct^lCLT, HI 1 lc^L7t^^»i g J;J:^7ttem^^T-l7)^^ 
[ 0 0 2 9 ] 

?t®m**T-l (D±Mm<7)^-~^ Mi6 lZffiffifrb%2>?7l 2 (H4#BB) <o— #38 
«*««tSo :<7)?7*12^-xHi6^iSii, ?7'12^ffli:n-f ^> 
^Snfc^ffl«:*P«l-rS - tc«t MI6 K?71 2 ^#BB#tti"^>w til «t o 

t^t^o fit, &yi 2<7>mjjmn\z, mm^^^^^^x o> ^i-^guo7t^m* 

^ 1 OTffifflo^-^ l 0 (H1#bb) CgfitSo Cl <£> <£ -5 tc L T, *tifcOTfc 

[0 0 3 0] 

#7*aMRj&»<b$:SMifc88*t 1 4 OiCEVAy- h j&» <b & 3fc**t 1 3 £*c 
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mt 2 0 0 3 - 4 1 2 2 6 1 ^- V \ 6/ 

CEVAy- hrt»<b£.&3E3l*t 1 3 PET/Ti^-^A ?S/ PETW31 

fflfjS**r-r<6*MiSSItt 1 5*m-ti:^o -5-<^f£, Dm L i5i { ?)il0fft4 - fc ^ «£ o r, ^ 
®{£§t*t 1 4 , 13, ^12CJ:i)iIL ^tlifcOjfoiSil^lt^ 1 £ <£ ttffcWft 

S# 1 5 Z—mtZlt&o Z<DXoKLX. [14 U^L^^Hi&^JC J: ^Tt^m^J^v 
^-;H l 75*fM$ ft&o 
[0 0 3 1 1 

***^«t?*±, JbfE<7> <t 0 #?J6 0 H*%Ji)L±tt 1 0 0 Ii%ttTOx-f^yti. 
£^i"r&WJ!ia^ >^£#tr^-* h «H 6 £ £ 1 0 ^ft-Tft, ^0. 5nmJ£Jl 
i^2nmllT«II¥Mt$ (Ra) ^^ft" & I T 01 5 *5 «t V 9 ±tc^jSi"4 CI 
tCiot, jf#r¥*^M£ (Ra) ^0. 5 nmtt±&2 nmttW$v>it^ 
SCti:J:() I T0!H5&i;<79 iZMIrZ^-A hSI6^<tt>'l Ow^fMTtS 

Ige^i^i oj, -e-ft-eft, iTom5&£v t '9i l z&%f-i l z-m%£ J tt2>zttfx°&2> 0 
ztuz£y) y ^/tmrnti^ 1 ^ffl^t^i^^va-JH \^^M-thm~9-r\ 2^ 

h Sffi 6 £ J: 1 0 ft ^?-X h M 6 is «fc 1 

0^71 2 <t# ? I TOM5i5j:LKl 0 5&»<bfl8H-.2><E>£JWr& d fcj&*r*S £ 0 

|f#T¥#J*mffi£ (Ra) t$ s £j0. 5 nmJ-US2 nmJiT»/h$vH6t$,^:b: 
J: ») I TOM5i3«ty f 9^)#^H*ti-*^-^ h«ffi6*5J: 1 0Of ft^iTt^i 
^•{ck, 1 <D^Mn<r>^i V)m&T-f&<r)£$mi-Z>ZttfX£ 

&o ifc, ^-^ Miejsi^i o^, -eft-eft, i toi5 axu t 9 K&tftiz-m^z 

*tZ>ZttfX&2>Z\tiz£t) > ytmmtJfsx--^ 1 1 SrftJWWttffl Lfct^Ct, ^- 
X hmS6i3«ty f 1 O^ft-Pft I T0ffil5i3J:0 f 9>5»ibf!l«|-r-6OS:jqjlB!I-r-6C t75*"C 

£3 C -eoism, jfcem^^E^a-^ i iofs»iMu*>^:*fflr«ittS:iai±-r-&ifc*»-c§ 

[0 0 3 2J 

IT0l5Wf«^$II§ (Ra) ^2nmBlW$ 
v MI K l£Sg-r ^^tCiot, I T O !g 5 <7> ft® JRis «fc «fJt * ftWi" * £ t &X # -5. <7) 

[0 0 3 31 

HMBfcimxr, <yu?ymm*m\\-f2>z\tiz£^x, WZrtt^SSv** ^9 yffimizx 

*). HS6 jsi^l 0O3¥#14£|6]±$-£&C. fc7& J -C££o -ft^<t *K 

is i l o U££*5SSJS# c £^r# & c fo^f, 6 0Ii%W±^t$ 

ftfe j.#*y#J8tc J: ^^*tt^[S]± L&t5 ? £>, u * «£ t) Mt6 is «fc 

* i <h iz x or, Wi/W>/i±t?)^<i4Wt% I TOM5i3j;y f 9±^x^ >; -> 
[0 0 3 4 1 

*mM&mx*te, I TOi5 UJ:0 f 9O*H:Wt4*OSSI)lift4:tt4 0° J^± 
l f )7 4 t WT^)* I V^SCiSt § - C i o t , I TOm5&£U t 9<D$m<omtl1§L 
^fiTtidtKfeHLT I T0Sl5&J:^9O#*c7>fcM^*j-ij-&^-X hmffi6*5J: 
0*1 Oco^^tt^&TI-^^^fc^, a?*f14oS5v>J.^*->»J!lg7&*6 ogt%w±-tt$ 
ftrv^cor, is@6is itr i o fc-s-ft-rft i TOJHI5*! £^'9 
«:u ? ti4o ^ifttci^, Tt^m^m 1 ?- i ^ffl^t^fi^yi-^i i 
i-&b#k, ?n 2 £^tr^-x hm^6i5ct^i o izwjjtf-huz-htifzmG-t-b, ^ 
-x MteiJJ:^! o t?yi 2 ttfi TOMS & ±xf 9 frhMM-tz><o*$m\1rz> z. 

tBIE#2 004-3024776 
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7 4° JSLT<7)^:§v»^iS-C**Cl ttc«t •) I TOI5 (C^i"* ^- X h H 6 .fc 

10 0 3 5] 

, RMUfcf?* y KJRDflflfc^tr n Si^H v V 3>£*Ltfc I T01^ML/:f^t 
l^t#OC3flf^^I T0I$lCM$n5:^TEM (Transmission 
Electron Microscope) <0 $tlS^<&T*& •?> 0 
[0 0 3 6 1 

i-r, H7tcfi, i TojR<0jMiw*mTOs (Ra) itmn.Dm^toMWtmu 

(Pmax) t^mi^TJ^^tiX^^o fcJ3, :«i7(:$L^t-ei±, ArtfXjoJ: 
^'0 2 #;07>s£fi£@^-t-& <h ktc. 9%J£%- 5 0 0 Vfrh - 5 0 VIC^HL 

= 3 0«I%/7 0lf%i:S^Lfc o ifc, I TOI^If^SIffl? (Ra) t±, 
AFM (JET-M#««§t) SrflBv»T«jeLfco 0 7T(i, ITOl^mil 

(Ra) rt ? 3 nmOt # O^tM^^^ffi^jUJ: *) ft»ftLfc«»fbW* (Pma 
x) J/pLtv^o 
[0 0 3 7] 

H7*#JHLT, ITOIOirailffi? (Ra) riM n mtf»<b 0 . 5nm^hS 
<4S(:ont, Mffciti* (Pmax) i*0. 9 9rt»<bl. 02^l(4*:t^ 
*»*o -*U;J:*K ITOIWfiWill? (Ra) /h£ < Sr-SKoiiT, Tfefem^J 

*T-«7>ttj^#i47& ? i^±i-^«i o c<7>m^#t4o[S]±(±, (i s c ) is 

i^ffi^HT- (F. F. ) 75 ? tiJ[jnL^- t Ui&H t4o -tffitf) =t -5 K#iB*2m?-*>aj2j 

£ (Ra) < i^liofiT, I 7 0m<niXMU&£ tf«jfo&*ft8*$*i* 0 ZtHZX 

i9> ^i^i^otfiffi (I s c) fect^ffij^H^- (f. f. ) 7$ s ±gftn-f &o-c\ ft 
*em^*Totts^#14 (SMtB^Pmax) 75 ? [S]±i-^ i:#x^n^ 0 
[0 0 3 8 ] 

ifc, IT0I^)M¥Wtt$ (Ra) ^2nraOc|^I^f^ffiMtt 
(Pmax: 1. 01) *±, ff#T¥#J*®ffl$ (R a) ^3nmOi: i<7)ifel*tfW 
m^#14 (Pmax: 1) CttLT 1 %Oft#$^tC t^^4 e ifc, ITOi^ 
»fflS)Sffift$ (Ra) t5 ? 0. 5 n mja± 1 n mfilTO t i O jfeiei^t^ 

(Pma x : 1. 0 2) It ttfiW$fcBffl$ (Ra) 3 nmOt i 1 ^ 
iii^if#14 (Pmax : 1) iZitLX 2%<D&mm&7fi-tZ tWtofr&o ZtUZX*)^ ftjg 
«:fc£T<affi##14fcffl±-f SfcAKti, I TOJH^#flW$J*iM$ (Ra) 4:0. 5 
n rn.tl._h 2 n m^T^fx^t"-2) C t L < . 0. 5nma±l nm^TC^t-S: 
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